Introduction. Superficial infantile hemangiomas (IH) are rarely localized in the genital region. Case Report. We present 8 infants with IHs in the genital region (3 boys and 5 girls). Our patients had only superficial IHs, their internal organs were not affected and there were no associated anomalies. In the boys, IHs were localized on the scrotum and the foreskin in 2 cases and 1 case, respectively. In the girls, IHs were on the labia majora and near the vaginal introitus. None of the IHs showed any IH-related complications. No therapy for IHs was administered in any of the presented infants, either because IHs were small and non-aggressive, or because their parents rejected the proposed therapy. Conclusion. Genital IHs have increased tendency for ulceration, so thorough examination and follow-up are of outmost importance. If therapy is indicated, oral propranolol is the treatment of choice for genital IHs.
Introduction
Infantile hemangiomas (IHs) are the most frequent vascular tumors of infancy. The estimated incidence reported in the literature ranges from 4% to 5% during the first year of life (1) (2) (3) .
The vast majority of IHs are benign, with no need for intervention (1, 2) . However, substantial subset of IHs can be the cause of a variety of medical, functional and/or aesthetic adverse effects, which depends on the size and clinical characteristics of IH as well as its localization. Superficial IH can emerge on any part of the skin or mucous membranes; the genital region being no exception, although it is a rare localization of IHs (4) .
The aim of this paper is to present a series of patients with superficial IHs with rather distinctive localization in the genital region, and to point to the clinical characteristics and management of this type of IH.
Case Reports
We present 8 infants with IHs in the genital region -3 boys and 5 girls.
All the presented infants had only superficial IHs. On ultrasound, no IHs were revealed on the internal organs. Furthermore, none of our patients had any dysmorphic features or congenital anomalies. Each of the presented boys had a single IH, which was in the genital area. IHs were slow in growth, reaching the full size at the age of 2-3 months. The first signs of involution of IHs were noted at the age of 9-11 months. One boy was prematurely born; he received the resuscitation at birth and mechanical ventilation during first 10 days of life, and developed posthemorrhagic hydrocephalus, which was treated with ventriculo-peritoneal shunt. His IH was on the bottom of his right scrotum and was the biggest in size of all the three presented IHs in our male patients ( Figures 1a and 1b) . The other two boys were born at term. One of them had inconspicuous neonatal period (the other boy with scrotal IH - Figure 2) , and the other one had minor respiratory problems. The most important characteristics of genital IHs in the presented boys are shown in Table 1 .
All genital IHs in the presented girls were on the labia majora and/or near vaginal introi-tus. Two girls were found to have two genital IHs, and three girls had one genital IH. Two girls had just two IHs in the genital regions, with no additional IHs (Figure 3) . In addition to one genital IH, each of the other three girls had 1 to 4 extragenital IHs, localized on the forehead, abdomen, and/or extremities. Once they appeared, all genital IHs grew very slowly until the age of 3 postnatal months. Afterwards genital IHs showed very little changes in size and appearance until the first signs of their involution, which were noted at the age of 9-10 postnatal months. Extragenital IHs showed a slightly more advanced growth comparing to the genital IHs in the same infant. Three of the presented girls were born preterm, while 2 were born at term. All the presented girls had some early morbidity after birth: respiratory distress, jaundice, urinary tract infection, early anaemia; hence their prolonged primary hospitalization after birth. The characteristics of genital and extragenital IHs in the presented girls are given in Table 2 .
Neither ulceration nor any other IH-related complications were found in the presented cases, whether genital or extragenital ones. In addition, no therapy for IHs was administered in any of the presented infants, either because IHs were small and non-aggressive, or because their parents rejected the proposed therapy for IHs (boy No 1, with globular scrotal IH and girl No 3, who had 5 IHs in total). All parents of the infants were advised to pay special attention to the hygiene of their child's genital region, especially in case of elevated/pendulated IHs, like it was the case with boy No 1.
Discussion
IHs are more often localized in some regions of the skin and mucous membranes for the reasons not known so far, while some other regions are rarely affected. Literature data show that only 1% of all IHs are in the anogenital region (4) .
According to the depth of the affected tissue, IHs are classified as superficial (localized primarily on the surface of the skin), deep (within the deep dermis and subcutaneous tissue) or mixed -superficial and deep, also known as combined IHs (1, 5) . All the presented infants had the superficial type of IHs. IHs localized in the genital region with a deep component are much more aggressive and with more complications. They can interfere with the sperm production in case of scrotal deep IH, through the direct involvement in the physical growth of developing testis as well as by increasing local temperature in the testicle because of the nearby IH (6, 7) . In a scrotal as well as penile deep IH, an important disfigurement and malfunction can occur (7) . If an IH is purely superficial, these complications are rarely expected. In girls, genital IH can be the cause of recurrent vaginal bleeding (8) or redness, pruritus and pain (9) . The thorough evaluation and follow-up of every genital IH is therefore very important. Furthermore, the detailed complete examination of the infant is necessary in order to look for the possible presence of dysmorphic features and associated anomalies. Particular attention should be paid to the anatomy of anogenital region in infants with large IHs in this area because of possible associated anomalies within PEL-VIS syndrome of varying degree (10) . Superficial IHs have a specific appearance, which is mainly sufficient for the correct diagnosis. In morphologically less obvious cases, imaging studies (ultrasound and MRI) and the typical clinical course are diagnostic clues for IH. (1, 2) . Classical superficial IH is not visible at birth but appears at the age of several weeks or months. IHs are characterised by specific natural evolution, which implies proliferative phase and subsequent spontaneous involution. These features of IH are important elements of IH diagnosis. Typical appearance and clinical course were noted in all the presented cases of IHs.
As previously mentioned, the potential for adverse effects depends on morphology and growth rate, but also on localization of IH. Genital IHs are especially prone to ulceration, due to the irritating and macerating properties of stool and urine, frequent friction and occlusive effect of diapers (6, 11) . The additional trigger for ulceration of IH in this anatomic area is decreased oxygenation of the surface of the hemangioma (6, 7) . About 75% of total hemangioma ulcerations are found in the diaper area, out of which 26% in the gluteal region, 23% at the perineum, 18% around the anus, and 8% at the scrotum (12) . Ulceration often develops at the height of the proliferative phase of IH evolution, especially in the cases of rapid growth. Generally, larger, more prominent and more granulated IHs are prone to ulceration (1, 2) . Ulceration is among very important adverse effects of IHs because of accompanied pain and bleeding, as well as residual scarring with the potential for significant life-lasting disfigurement and functional impairment. For ulcerated IH oral propranolol is the treatment of choice.
In all the presented patients, genital IHs are superficial with very limited growth and relatively small final size -less than 10 mm. Therefore, we did not expect complications such as ulceration, bleeding or the harmful effect of the increased temperature of the hemangioma on the developing testicles in the presented boys with scrotal IHs. Furthermore, the majority of the presented infants were prematurely born with prolonged primary hospitalization and significant early morbidity, even with life-long serious consequences in our boy No 1. In such cases the parents are usually less willing to accept additional therapy. Complicated IHs -those which are life-threatening, function-threatening, ulcerated or with high risk thereof, or with acute and/or chronic disfigurement -must be treated. In complicated IHs the first line therapy is oral propranolol, and topical timolol only in special cases. The widely accepted indication for treatment with oral propranolol is also the presence of 5 or more IHs in the child (1), as it was the case with the presented girl No 3. The rational for introducing the treatment for IH is much wider than the above-mentioned and includes aesthetics as well as parents` concerns and wishes in non-complicated IHs (2, 13) . One should have in mind that the involution of IH might be complete or with some permanent residuals in the form of telangiectasias, scarring, atrophic skin, fibrofatty tissue or changes in pigmentation (5) . Anyhow, before the introduction of any IH therapy, detailed explanations of all the options should be provided to infants` parents. The final decision, except in very few lifethreatening cases, should be made jointly between the attending doctor and the parents. After all, every therapeutic option requires full-cooperation with the parents, because of the necessity for long-term and regular administration of medications as well as monitoring of treatment effects and potential adverse events. When it comes to genital IHs, the therapy of choice would be oral propranolol (14, 15) . It should be considered in large IHs (over 10 mm in diameter), those with fast growth, significantly raised above the surrounding skin and/or with significantly granulated surface. Oral propranolol has shown good effects with no adverse events in a series of 9 genital IHs cases (15) . The topical therapy with timolol-maleate is less applicable in this type of IH due to the increased potential for adverse effects. Occlusion effect of diapers as well as the proximity of the mucous membrane in some genital IHs are responsible for the increased systemic absorption of timolol and subsequent higher potential for adverse events such as bradycardia, hypotension, apnoea, hypothermia and sleep disturbances (14) . There were attempts at applying topical timolol for IH localized on the labia majora under occlusion on everyday basis in ambulance settings (16) , but it was for study purposes; for everyday practice it is rather inconvenient for infant and parents.
Conclusion
Genital IHs have the increased tendency for ulceration, so thorough examination and follow-up are of outmost importance. Furthermore, looking for dysmorphic features and anomalies (particularly of anogenital region), as well as for additional IHs on other body parts, are mandatory in such infants. Parents should be advised to pay special attention to the hygiene as well as daily examination of the genital area. If therapy is indicated, oral propranolol is the treatment of choice for genital IHs.
